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Abstract 
 
Geographic information (GI) is increasingly important to citizens, businesses and 
governments in modern societies. Considerable effort has been devoted to 
understanding how GI affects the information management strategies and 
practices of individual organizations (GITA, 2006). However, there is an 
increasing awareness across public and private organizations that more attention 
has to be paid to assessing the broader economic and socio-economic impacts of 
GI applications (Craglia and Nowak, 2006). Given the investments that local, 
regional, national and supra-national organizations have made in GI and may 
consider for the future, it is imperative that the impacts of GI be assessed across 
all scales. This is particularly relevant as GI is viewed increasingly as an 
infrastructural element for which investments and benefits must be justified and 
quantified (Grus et al., 2007). Although an increasing number of researchers are 
examining different approaches to evaluating specific GI applications, it is clear 
that the documentation of business cases and assessment strategies for GI 
economic and socio-economic impacts is still incomplete (GITA, 2006). The key 
objective of this paper is to analyze and classify some of the current literature 
related to assessing the impact of GI. This review, which was conducted under 
the auspices of the EcoGeo II project (http://ecogeo.scg.ulaval.ca), is based on 
an examination of 32 academic, business and government studies. A 
classification framework was constructed to compare these studies with 
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reference to two key variables: topics and approaches. The studies we analyzed 
were developed within different public and private organizations and spanned 
international, national and regional scales. The results show that assessing the 
economic and socio-economic impacts of GI remains largely embryonic in nature. 
In particular, we identify the need for a common vocabulary and understanding of 
which topics should be assessed, as well as testing of any proposed evaluation 
techniques. 
 
Keywords: geographic information, geomatics, SDI, economic value. 
 
1 INTRODUCTION  
 
Geographic information (GI) is increasingly important to the operation of modern 
societies. This is demonstrated by both the volume and the variety of societal 
functions that GI and associated technologies are integral to. Common examples 
include supporting both routine and strategic decisions in areas such as public 
health, public safety and security sectors, environmental issues and sustainable 
development, forestry, agriculture, urban and rural planning, land management, 
military, emergency services, and retail analysis, among others (GITA, 2006). 
 
In the past, GI was used and produced by a limited number of information 
specialists in a comparatively small range of application areas. Several factors in 
recent years, foremost of which is the popularization of the Internet, have 
contributed to substantial increases in the production and the democratization of 
GI (Gauthier, 1999; Noucher and Archias, 2007). The advent of free web 
mapping services, such as Google Maps, Google Earth and Microsoft Virtual 
Earth, facilitated this democratization by allowing anyone with an Internet 
connection free access to GI and easy-to-use web-mapping technology. 
Similarly, the popularization of inexpensive Global Positioning System (GPS) 
devices has also changed the nature of spatial data production for both 
geomatics experts and members of the broader public (Bergeron et al., 2005; 
Caron et al., 2006).  
 
Understanding the need for industry-wide standards for data quality, 
documentation, formats and dissemination grew in step with the increasing 
volumes of spatial data resources that were produced in the 1990s by public, 
private and non-government agencies (Onsrud, 1998). Over the past decade in 
particular, many countries have responded to this need by investing in national, 
regional (e.g. state or province) or supranational Spatial Data Infrastructures 
(SDIs). The Canadian Geospatial Data Infrastructure (CGDI) and the United 
States’ National Spatial Data Infrastructure (NSDI) are but two examples of 
national scale SDIs, while Europe’s INSPIRE and Australia and New Zealand’s 
ANZLIC are examples of supranational SDIs. 
 
International Journal of Spatial Data Infrastructures Research, 2009. Vol. 4, 218-238. 
  220
These investments in SDIs have been justified largely in terms of improving 
access to spatial data and services, reducing data production costs through less 
duplication, providing policies, tools and mechanisms to promote data sharing at 
sub national, national and, to a lesser degree, international levels (Crompvoet, 
2006). While it is difficult to estimate the global expenditures on SDIs, 
Crompvoets did note that some €120 million is spent annually just on 
clearinghouse management.  
 
Until recently, the impacts of these expenditures have never been evaluated 
systematically (Crompvoets, 2006). The INSPIRE directive (2007/2/EC) 
established an Infrastructure for Spatial Information in the European Community 
and explicitly calls for regular monitoring and reporting to determine how 
successful the initiative is and the impacts that the infrastructure has on social 
and economic systems (Directive 2007/2/EC).  
 
Determining the value of investments in SDIs and in the wider GI sector has 
proven to be exceedingly challenging. The first and perhaps most problematic 
aspect of this task is determining what constitutes GI and the GI “sector” as a 
whole since both of these entities are somewhat amorphous. Geographic 
Information is typically defined as either information or data that are referenced 
directly or indirectly to locations on or near the earth’s surface (Longley et al, 
2005).   
 
Moreover, the lack of a common and internationally recognized vocabulary 
related to GI means that the concepts of GI and a GI sector are defined 
differently from country-to-country and often across organizational levels within a 
single country. In most international studies, the domain analysis is referred to GI 
field as an umbrella concept that includes data, infrastructures and technologies. 
Some jurisdictions such as Canada and France use the term “geomatics” to 
mean the same thing (Canadian Institute of Geomatics, 2000; PGGQ, 2004 and 
2008; Savard, 2004; Natural Resources Canada, 2006; St-Laurent, 2006; Plante, 
2006). For example, the Quebec government defines geomatics as “a discipline 
having as object the management of the spatially referred data calling upon the 
sciences and technologies devoted to their acquisition, storage, treatment and 
diffusion” (http://www.quebecgeographique.gouv.qc.ca/). 
 
This definition focuses primarily on digital data products and the technologies 
employed to generate or manipulate spatial data. Other studies also consider the 
social impacts of the technology and its application (Mark, 2003; Craglia and 
Novak, 2006). Indeed some of GI benefits are not easily quantified as they can 
include customer and citizen goodwill, decision making quality, employee morale, 
quality of life, and environmental health, among others (ACIL Tasman, 2008; 
Didier, 1990). Since the volume of the GI industry comprises intangible assets, 
much has been written about the value of such nonphysical assets. Moreover, a 
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GI product or service can often be used in many different ways from 
entertainment or leisure activities to greater efficiency in business and 
government to saving lives, so value to whole society can vary deeply; its 
success depends on who in society uses those services, leading to differences in 
commercial value to the seller (Longhorn and Blakemore, 2008). 
 
Although intangible benefits do not affect the financial analysis, they can be 
equally important or even more important than the tangible benefits. Therefore, to 
estimate the utility of GI investments, it is necessary to also consider how these 
technologies affect the society as well as society’s influence on the evolution of 
these technologies (Goodchild, 1995; Tulloch et al., 1998; Chrisman, 2005). 
 
2 ASSESSING THE VALUE OF GEOSPATIAL INFORMATION  
 
Assessing the value of digital information products, services and infrastructures is 
challenging for several reasons. First and as Longhorn and Blakemore (2008) 
note, the value of a given data set will often vary between individuals and/or 
organizations because of differences in their needs, resources and objectives. 
For example, a commercial delivery service would be more likely to pay more for 
a current road network than an individual who may only use that type of data to 
plan infrequent holiday trips. In this case, the value of the data set can be 
expressed in terms of its exchange value, or the amount that a purchaser is 
willing to pay for it.   
 
The exchange value of a good or service can capture the marketplace dimension 
of private goods succinctly and thus provides the basis for the sale of spatial data 
by private firms (e.g. DMTI Spatial) and public agencies (e.g. UK Ordinance 
Survey). Inputs, including monetary costs to create, update, market and distribute 
a particular data set, can be calculated with reasonable certainty in this context.  
 
However, many digital information products display elements of a classic public 
good since: a) it is not possible or feasible to restrict any person’s use of the 
information (non-excludible), and b) one person’s use of that information does not 
limit others’ consumption (non-rivalrous) (Samuelson, 1954; Krek, 2006). Within 
the GI realm, many governments have adopted this view with respect to “base 
map” data such as major roads, waterways and topographic features which can 
be downloaded for no cost from government web site sites and/or SDIs such as 
the Canada’s CGDI Discovery Portal (geodiscover.cgdi.ca) and the United 
States’ Geospatial One Stop (geodata.gov).   
 
More commonly, GI display a mixture of public and private good characteristics. 
For instance, license agreements, privacy and confidentiality regulations and 
liability concerns do restrict who can and cannot use certain GI products (Krek 
and Frank, 2000). Further and despite the general democratization of GI, many 
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forms of GI must be processed, transformed or interpreted by experts since most 
members of society lack the knowledge necessary to extract meaningful GI from 
raw data (Krek and Frank, 2000).  
 
These multi-stage processes of modifying GI from their original form to create 
new, derived products are particularly important when assessing the value of GI 
to an economy. Due to the specific characteristics of GI as an economic good, 
assessing its value is particularly complex. One approach that has been used in 
other economic analyses is the value chain, which Porter (1985) introduced in his 
book “The competitive advantage”. He suggested that activities within the 
organizations add value to the services and goods that they produce, and all 
these activities should be run at optimum level if the organization wants to gain 
any real competitive advantage. 
 
In the context of GI, the value chain relates to the sequence of operations 
undertaken by one or more producers, to transform geographic data (datasets or 
analogue maps) to the final product. The data collection itself is very costly and 
the practice indicates that it accounts for 60% to 80% of the total cost of a full 
operational system (Krek, 2003).  
 
Value is created step-by-step along the chain, so pricing in a value chain serves 
to determine how the value created for the end user is distributed among the 
contributors (Krek, 2006). The high cost of the data collection seems to justify 
high prices for data at the first stages of the value chain since the fixed cost of 
collecting the data and maintaining the data current is very high and appears at 
the beginning of the value chain, where the value of the individual products is still 
low. This is referred to by Krek and Frank (2000) “the value chain paradox”. Each 
organization adds its own incremental cost to the cost that was accumulated in 
previous stages of the chain and thereby sets the price that is charged to the next 
purchaser. This chain of added value is ultimately constrained by the reality that 
the last producer cannot charge more than their target end-users are willing to 
pay. 
 
At least in concept if not in practice, assessing the value of GI within a single 
organization through value chains, or other approaches such as cost-benefit 
analysis, is a relatively tractable problem. Most inputs, outputs and any 
intermediate products or services can be monetarized with some degree of 
certainty. Standard “boilerplate” templates have been developed to help 
organizations to document tangible costs and benefits and determine if a 
purchase or a project can be justified on organizational and financial grounds 
(Tomlinson, 2003). In turn, uncertainties and intangible costs and benefits (e.g. 
improved decision making quality, goodwill, etc.) can usually be encapsulated 
through explicit assumptions (e.g. quantity sold, person-hours saved, etc.) that 
are confined predominately to the organization’s own operations. Generally, 
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analyses of this type are usually focused on set-up costs and short-term 
efficiency benefits, which are relatively easy to assess compared to longer-term 
social, political and economic benefits that may take years to develop fully 
(Craglia and Nowak, 2006; GITA, 2006).  
 
Assessing the value of GI beyond the confines of a specific organization or firm is 
considerably more difficult. Tracing the production and use of GI, and also 
defining value chains within open economies, is quite complex. Large scale 
public investments in GI often require cooperation between several public 
agencies or departments that differ in resources, mandates, and their needs for 
particular GI products. Confidentiality concerns can restrict the use and therefore 
value of GI within governments and particularly within the private sector as 
barriers to information use and disclosure often arise for competitive reasons 
(Tulloch et al., 1998). Moreover, the value of GI usually is not assessed only in 
light of tangible economic impacts as the contributions of GI products toward 
achieving less tangible societal or political objectives (e.g. improved quality of life, 
enhanced economic opportunities, etc.) are often of high importance to decision 
makers (Longhorn and Blakemore, 2008).    
 
At this public policy scale, it is almost impossible to track the use and 
development of GI data accurately or be aware of who will be the final end-users. 
This lack of information and uncertainty over the value of GI can manifest itself in 
different ways in high-level decision-making processes. For example, public and 
private institutions could under-invest or even disinvest in innovations that 
produce, use or add value to geographic data. Private firms may experience 
difficulties when creating business plans based on accepted economic indicators 
and may fail to attract the investment required for success.  
 
To avoid these outcomes, it is critical that decision makers have robust 
methodologies for evaluating the appropriateness of proposed investments in GI 
initiatives or infrastructure. This task is quite complex given that the nature of 
value assessment varies considerably between the public and private sectors 
and with the scale of the jurisdiction under study. As a first step in this process, 
this paper illustrates some aspects of this complexity by developing a 
classification of literature that deals with some dimensions of GI, SDI or 
geomatics valuation.  
 
3 STUDY BACKGROUND 
There is a growing body of literature that documents how business and 
government use GI, the impacts it has had in specific sectors and the need for a 
systematic assessment of GI overall impacts (Alexander, 2003). The majority of 
this literature is concentrated on evaluating the impacts of SDIs. One very 
complete and recent work is the PhD thesis of O. Rodriguez Pabon (2005). He 
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developed a theoretical framework for the evaluation of SDI projects through the 
identification and description of common success criteria across different 
contextual backgrounds.  
 
Another important study with a consultative approach is offered in a report 
published from the European Commission in 2006, in which some publications 
about SDI are summarized and provide useful guidance on the range of methods 
available to assessing the social and economic impacts of SDIs (Craglia and 
Nowak, 2006). Two years after this study, Grus (2007) made a similar analysis: 
he offered a summary of current literature related to SDI evaluation and he also 
presented a multi-view framework useful for assessing SDI initiatives worldwide. 
Grus states that, while these efforts are useful and valuable, they are focused 
only on one aspect of SDI, are restricted to a single region or country, or are still 
conceptual in nature. All the three studies mentioned above are focused on SDI, 
in contrast to our concern with the economic component of the whole GI domain 
in a context where a formal SDI does not exist yet.  
 
The key objective of this paper is to offer a concise classification of the current 
literature related to valuing GI. The studies we considered were published by a 
number of different organizations at regional, national and international levels. 
Given the variety inherent to this literature, we developed a classification 
framework in which several comparative grids are used to compare and contrast 
the evaluation approaches used and contexts analyzed across a total of 32 
representative evaluation studies. 
 
As mentioned, the review was done as part of the EcoGeo project 
(http://ecogeo.scg.ulaval.ca/). The following pages present an analysis of 
previous studies relating to socio-economic assessment of GI/geomatic activities. 
This is an important first step in establishing the foundation for this project.  
 
The result will help the EcoGeo team in identifying which method best responds 
to the goal of developing a model for assessing the economic and socio-
economic impacts of GI.  
 
4 SOCIO-ECONOMIC EVALUATION OF GI: LITERATURE REVIEW  
 
Didier’s (1990) book entitled “Utility and value of geographical information” was 
one of the first publications that confronted the issue of evaluating the economic 
impact of GI. When we examine the studies that follow Didier’s work on 
assessing the economic value of GI, several significant differences are apparent. 
First, it is apparent that the terminology used within these studies varies 
considerably. For example, some studies focus on the analysis of Geographic 
Information Technology (GIT) (GITA, 2007) or SDIs (Crompvoets, 2006; Craglia 
and Nowak, 2006; Noucher and Archias, 2007). Others concentrate on 
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Geospatial Interoperability (Booz, 2005), Spatial Information (Lopez, 1998), 
Geographic and Geospatial information (Chemitte, 2007) or GeoInformation and 
Geographic data (Krek and Frank, 2000).  
 
Furthermore, it is clear that there is a large range of methods, which have been 
proposed to evaluate the economic impact of GI. All these efforts, however useful 
and valuable, have some limitations. They can be concentrated on one single 
sub domain of GI field, like infrastructure, or describe specific applications, for 
example for environment and natural hazards (Chemitte, 2007) or earth-system 
observations (Hollingsworth et al., 2005).  
 
Geographic scale is another key area where these studies demonstrate 
differences. For instance, some studies describe GI development in a particular 
region such as Quebec in Canada (PGGQ, 2004) and Catalonia in Spain (Garcia 
Almirall, 2005) or country (France - Lubek, 2005; Australia - ACIL Tasman, 2007; 
USA - Booz, 2005; GITA, 2007; Halsing et al., 2004; Canada - Natural Resources 
Canada, 2006), while others are made at international level (Craglia and Nowak, 
2006).  
 
At a continental level, a major milestone for the use of GI in Europe is the 
INSPIRE directive (2007/2/EC) establishing an Infrastructure for Spatial 
Information in the European Community. From a national point of view, l’Institut 
Géographique National (National Mapping Agency) of France published in 2005 
a report focused on the analysis on public policies for the development of use of 
GI and improvement of GI technologies. In Netherlands, the PhD thesis of 
Crompvoets (2006) about National spatial data clearinghouses had, as main 
objective, the analysis of the development and impact of national spatial data 
clearinghouses worldwide as well as the impact of society on these facilities. 
 
The Australian study “The Value of Spatial Information” (ACIL Tasman, 2008) has 
the same objective that EcoGeo project has for Quebec. It aims to establish the 
economic impact of spatial information to the Australian economy in 2006-2007, 
to estimate the cost of inefficient access to data and to consider the future 
prospects for spatial data to contribute to Australia‘s economic, social and 
environmental development goals. 
  
Several important studies come from the Unites States. U.S. Geological Survey 
(USGS) has conducted a cost-benefit analysis of The National Map (Halsing et 
al., 2004). Also National Aeronautic and Spatial Administration (NASA) used 
cost-benefit methodologies to quantify the value of geospatial interoperability 
standards and to determine to whom and when the benefits increase (Booz, 
2005). The recent study of Geospatial Information and Technology Association’s 
(GITA, 2007) offers new methods of GI evaluation, suggesting a formal 
methodology for the preparation of business cases for shared data and services 
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for GI technologies within and across multiple agencies. Return on investment 
methodology (ROI) describes the approach to allocating the costs and benefits of 
shared data and services among the GIT partners (GITA, 2007). However, we 
can observe that studies focused on cost-benefit analysis are from some point of 
view incomplete, because they are not able to evaluate the intangible benefits as 
mentioned in section 1.  
 
Although an increasing number of researchers are dealing with the issue of 
assessing strategies for evaluating GI, we observed that documentation of 
business cases and assessment methodologies is still incomplete. In particular, 
these studies are focused on different topics and they do not propose consistent 
and standardized methods or approaches. For these reasons, we saw the need 
to define a framework for easily classifying the existing studies as detailed in the 
next section. 
 
4.1 Literature classification framework 
 
Robust typologies depend upon the existence of reliable and accepted criteria 
and/or principles that permit phenomena to be classified. In our case, there was 
sufficient variety in the literature surveyed and the nature of the GI initiatives to 
make the task of identifying commonly-accepted criteria quite challenging. As a 
first step toward a set of criteria, we examined the topics of each study and the 
approaches employed through a qualitative analysis, which was both deductive 
and exploratory in nature.  
 
First of all, we tried to find the most notable international publications relating to 
the evaluation of GI. We selected a group of 32 publications dealing with the 
economic and socio-economic value/impact of GI sector, technologies and data. 
We included a few studies that are not directly connected to GI because they 
suggest a strong methodology for the Information sector that could potentially be 
applied to the GI sector as well (papers 16, 22 and 25). 
 
We used international publications from many different sources, based on 
international, national and regional scales, published by public and private 
organizations. We focused our analysis on the most recent studies, even though 
some previous but fundamentally “older” papers could not be ignored, such as 
paper 8. Because of the completeness of the contexts and origins considered, we 
affirm that the selected papers are some of the most significant ones. We are 
aware that many other publications about GI are available, but we consider that 
this is a good representative sample of the existing literature that contains 
approaches to evaluate the economic or socio-economic impact of GI. 
 
The classification framework developed from this exploratory analysis of 32 
publications is structured to synthesize and describe the principles and general 
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evaluation criteria applied within different GI projects. We advanced a purely 
theoretical approach to define and classify the approaches and topics offered.  
 
The first step was to identify the approaches described or used in the studies. 
“Approach” refers to the kind of methodology adopted to analyze economically 
the “topic” of the paper. We could be faced with a consultation paper, with 
literature review and case studies, or a more analytical one, which tries to 
determine and describe an appropriate methodology to evaluate GI. Some of 
them apply a concrete economic assessment, elaborating monetary data. We 
listed and labeled them using letters from A to M as shown in Table 1. The 
numbers indicate the publications included, sorted in alphabetical order (see 
Appendix 1).  
 
This process was repeated for all topics, which were identified using roman 
numerals from I to VII (Table 2). By “topics”, we intend to identify the precise 
subjects of the analysis, by which aspects of the GI sector they are analyzed (the 
complete GI or spatial information (SI) sector, data, technologies, infrastructures, 
clearinghouses) and whether they consider social and political impacts in addition 
to the economic ones. 
 
Some publications were more specific while others were more complete and 
touched upon a variety of topics and approaches. That is why some publications 
appear in several different classes (such as numbers 1, 19 and 22). In general, 
we tried to categorize the studies based on their main focus even though many 
dealt briefly with other methodologies.  
 
We included category VII even though no specific methodology to evaluate the 
social impact of GI exists in order to emphasize which papers consider the socio-
economic aspects of GI as opposed to just the economic/monetary ones.  
 
 
Table 1: Approaches 
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A:  Bibliographic study / Literature review 
B:  Case study 
C:  Best practices / Management techniques / Political strategies 
D:  Surveys 
E:  Value chain / Value tree / Added value  
F:  Pricing information (Value/cost based pricing) / property rights /  
G:  Models / Scenarios / Multidimensional Frameworks/ Guidelines/ Validation of 
a prototype 
H:  Indicators  
I:  Statistical analysis/ Entry/exit tables/ Census 
L:  Cost-benefit analysis / Cost savings  
M:  ROI/ Revenues 
 
Table 2: Topics 
 
 
I:  GI sector / Geomatics sector / SI sector / GI Industry 
II:  Geoinformation / Spatial data / Products/ Geospatial standards 
III:  GI Systems and Technologies 
IV:  Information sector (not Geographic) / Intersectoral model 
V:  Spatial Data Infrastructure / Spatial Information Infrastructure / National       
clearinghouses  
VI:  National GI Database / Regional GI Database 
VII:  GI policies, GI public sector, Government, Social GI Impact 
 
The large volume of studies included in category VII confirms a concrete 
awareness, in both public and private organizations, of just how important the 
assessment of socio-economic impacts of GI is. 
 
Next, we merged the information of Tables 1 and 2 in a cross tabulation to 
display the joint distribution of the two variables in a matrix format. Since we 
applied a qualitative approach, some regrouping was necessary to produce larger 
categories that would be easier to interpret and apply as a final typology.  
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Table 3: Final comparative grid: Topics and Approaches 
 
 
 
Table 3 shows the final results of this analysis. It is composed of five classes of 
topics and four categories of approaches, to provide a summary typology of the 
32 economic evaluation studies we examined. 
 
We regrouped the approaches into four categories. The first one contains those 
papers which deal strictly with consultation and reference. They deal with GI 
subjects, but do not propose or apply any new methodologies. Because of the 
presence of so many studies in the first column, we can affirm that relevant 
efforts to evaluate GI have been made, but they remain largely theoretical.  
 
The second group includes some evaluation techniques (value chain and value-
benefit analysis, pricing, guidelines, models and frameworks) which are still at a 
theoretical level. We observed how value chain seems one of the more 
appropriate approaches that could be applied to GI assessment (Krek and Frank, 
2000). However, a concrete economic analysis based on the value chain theory 
has never been done. 
 
The third category includes indicators and statistics analysis, containing fewer 
studies than the first two groups. There are even fewer studies that apply cost 
benefit analysis and return of investments. 
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In the topic categories, there are a substantial number of GI and SI sectors 
studies, but from which a numerical example of ROI or CBA has still not been 
applied. This lack of application might suggest that CBA and ROI are not 
necessarily appropriate methods for evaluating GI and SI sectors, especially 
because of the difficulty in evaluating social impacts. This becomes even clearer 
when we see that most of the data infrastructures and GI technology studies stop 
at a theoretical level. 
 
The first column illustrates that there are still not too many studies about 
geomatics technology applications. More effort seems to have been put into 
speaking about databases, when more evaluation techniques have been 
proposed and applied. 
 
The result of this analysis is that the topic of economically assessing the impacts 
of GI remains largely developing in nature. There’s no shared understanding 
concerning exactly which topics should be assessed, a lack of testing for any 
approaches suggested for evaluation, and then a lack of unanimous answers.  
 
Although an increasing number of researchers are examining different 
approaches to evaluating specific GI applications, it is clear that the 
documentation of business cases and assessment strategies for GI investments 
is still incomplete (GITA, 2006). 
 
The volume of studies in Category VII illustrates that there is public awareness of 
the need to justify investments in GI and GI infrastructures and to legitimize the 
use of relevant resources. Anyway care must be taken when reading the table 
because it must be painted out that none of the papers contains applications or 
suggestions for evaluating the social value of GI.  
 
In particular, even if there is strong consciousness of the importance of social 
aspects, the existing literature shows that there is an almost complete lack of 
studies concerning the intangible impacts of GI applications, despite their 
importance (as described in section 1).  
 
5 CONCLUSIONS 
 
Although the literature concerning GI use and assessing the economic value of 
GI technology projects has growth substantially in recent years, documentation of 
GI business cases, cost benefits analysis and return on investment studies is 
limited. In many cases, this can be traced to the fact that technology has only 
recently been adopted by some organizations (GITA, 2007). Moreover there is a 
complete lack of applications for evaluating the social impact of GI.  
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We can state that a scientific framework, enabling everyone to know which 
criteria could be necessary to determine and compare the value and the benefit 
associated with GI, still remains undefined. It is thus necessary to determine on 
which basis or with which conventions will be possible to evaluate the 
effectiveness of invest in the implementation of this kind of project.  
 
Rodriguez Pabon (2005) stated that such criteria did not exist although he 
indicated that some publications tried to give an opinion on various aspects 
related to the implementation of the GI. We have similar conclusions, but 
because of the presence in our paper of some innovative and recent studies 
(such as Longhorn and Blakemore, 2008; ACIL Tasman, 2008; GITA, 2007; 
Crompvoets, 2006) we can say that some interesting, although largely 
theoretical, efforts to evaluate GI have been made recently. For example, the 
work of Grus (2007) is pioneering because he proposes a strategy to use multiple 
assessment approaches and methods and offers a multi-view framework for 
assessing SDI initiatives. The studies available and classified in this report 
provide useful guidance on the range of approaches available but, as Craglia and 
Nowak (2006) observed, they are often characterized by a large number of 
assumptions the validity of which has yet to be tested.  
  
This paper shows that, while there is an understanding of the need to assess the 
economic impact of GI among the publications surveyed, no consensus exists in 
important terminology or, more importantly, on evaluation methods. Moreover, 
the difficulties encountered with bounding the concept of GI suggest that 
research in this field is growing faster but yielding conflicting results. Hence, we 
may need to first concentrate on building agreement concerning the conceptual 
and theoretical questions that anchor the field before concrete answers can be 
provided. 
 
On a practical level, this “lack of knowledge” about GI clearly hinders high-level 
decision-making and policy-making. Without accurate quantitative studies, it is 
almost impossible to identify the GI value chain and to evaluate the benefits of 
committing scarce budgetary funds to investments in GI infrastructure. This may 
contribute to difficulties in advancing business cases for GI technology 
investment by private firms. 
 
Although value chain appears, in theory, one of the more suitable approaches 
which can be adapted to assess GI, it is also the more complex because of the 
number of variables connected to how GI are produced and used. Therefore it is 
quite impossible to determine a single and constant value to specific GI 
(Longhorn and Blakemore, 2008) and a concrete example of application of a 
formal economic analysis based on the value chain concept still does not exist. 
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The present study has concentrated on achieving the first objective of the 
EcoGeo II project, which was to examine previous studies of GI evaluation from a 
qualitative point of view. The next stage of the project will focus on the definition 
of a value chain specific enough for the Quebec GI sector, encompassing an 
extensive range of issues including production, maintenance, distribution, and 
consumption of GI. Then, it will be possible to follow, with some approximation, 
the generation of added value on a specific network of GI flows, starting from the 
first producer and ending with the final consumer. A model of economic 
evaluation will be applied on a selected subsector of the GI market in Quebec, 
determining the value added for the activities selected on the local value chain. 
The ability to assess the economic value of GI will provide key support in 
strategic decisions and business efficiency, helping private companies to obtain a 
positive return on investments.  
 
Appendix 1: studies included in the analysis 
 
1. ACIL Tasman (2008). The value of spatial information: the impact of 
modern spatial information technologies on the Australian economy, 
Report prepared for the CRC for Spatial Information and ANZLIC, the 
Spatial Information Council, Australia. 
2. Batterham, R. and R.A. Ryerson (2000). Geomatics in Canada to the 
Year 2000 - A Technology and Industry Structure Overview. A Report for 
Industry Canada. Management Consulting in Geomatics. 
3. Booz Allen Hamilton (2005). Geospatial Interoperability Return on 
Investment Study, Technical report, National Aeronautics and Space 
Administration - Geospatial Interoperability Office, 80. 
4. Canadian Institute of Geomatics, Canadian Council of Land Surveyors, 
Geomatics Industry Association of Canada (2000). Geomatics Sector – 
Human Resources Study, Industry Canada. 
5. Chemitte, J. and Hajji, C. (2007). “Les outils d’aide à l’analyse de 
l’exposition aux aléas naturels pour les assureurs”, in Actes de la seconde 
conférence: Géographes et assureurs face aux risques naturels, pp. 22, 
Montpellier, France.  
6. Craglia M. and J. Nowak (2006). Report of International Workshop on 
Spatial Data Infrastructures: Cost-Benefit / Return on Investment: 
Assessing the Impacts of Spatial Data Infrastructures, European 
Commission, Directorate General Joint Research Centre, Technical 
report, European Commission, Institute for Environment and 
Sustainability, 61, Ispra, Italy. 
7. Crompvoets, J. (2006). National Spatial Data Clearinghouses, Worldwilde 
Development and Impact, PhD thesis, Wageningen University. 
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8. Didier, M. (1990). Utilité et valeur de l'information géographique, Presses 
Universitaires de France, Paris, France. 
9. Garcia Almirall, P., M. Moix Bergadà, P. Queraltó Ros (2008). The Socio-
Economic Impact of the Spatial Data Infrastructure of Catalonia, 
European Commission, EUR 23300 EN. 
10. GITA (2007). Building a Business Case for Shared Geospatial Data and 
Services: a practitioners guide to financial and Strategic Analysis for a 
Multi-participant Program, workbook of Geospatial Information 
Technology Association, U.S.A. 
11. Grus, L., J. Crompvoets, A.K. Bregt (2007). “Multi-view SDI assessment 
framework”, International Journal of Spatial Data Infrastructures 
Research, Vol. 2, 33-53. 
12. HAL Corporation (2001). The Case to Upgrade the National Geospatial 
Information Base: Socio-Economic Impact, Technical report prepared for 
Geomatics Canada, Natural Resources Canada. 
13. Halsing, D., K. Theissen, R. Bernknopf (2004). A Cost-Benefit Analysis of 
The National Map, Technical report, U.S. Department of the Interior U.S. 
Geological Survey, Reston, Virginia. 
14. Hollingsworth, A., S. Uppala, E. Klinker, D. Burridge, F.Vitart, J.Onvlee, J. 
W. De Vries, A. De Roo, C. Pfrang (2005). “The transformation of earth-
system observations into information of socio-economic value in GEOSS”, 
Quarterly Journal of the Royal Meteorological Society 131(613). 3493-
3512. 
15. Institut de la statistique du Québec (2001). Étude d'impact économique 
pour le Québec d'un projet de géomatisation des entreprises québécoises 
s'échelonnant sur une période de huit années, Technical report, Institut 
de la statistique du Québec, Quebec, Canada. 
16. Kéfi, H. and Kalika, M. (2004). Evaluation des systèmes d'information: 
une perspective organisationnelle, Presses universitaires de France, 
Paris, France. 
17. Krek, A. (2006). GIS for Sustainable Development, chapter: “Geographic 
Information as an Economic Good”, pp. 85-103, Taylor and Francis, Boca 
Raton (FL). USA.  
18. Krek, A. and Frank, A. U. (2000). The Production of Geographic 
Information - The Value Tree, Geo-Informations-Systeme - Journal for 
Spatial Information and Decision Making 13(3). 10-12. 
19. Longhorn, R. and Blakemore, M. (2008). Geographic information: Value, 
pricing, production and consumption, Boca Raton, FL, CRC Press.   
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20. Lopez, X. (1998). The Dissemination of Spatial Data: A North American-
European Comparative Study on the Impact of Government Information 
Policy, Greenwood Publishing Group. 
21. Lubeck, P., P. Cannard, Y. Cousquer, V. Champagne (2005). Rapport 
d’enquete sur le référentiel à grande échelle de l’institut géographique 
national, Technical report, Inspection générale des finances, Inspection 
générale de l'administration, Conseil général des Ponts et Chaussées, 52. 
22. Martin, G. and Nguyen, V. P. (2004). “Les résultats d'impact économique 
du modèle intersectoriel du Québec”, Institut de la statistique du Québec 
(ISQ), L'Écostat, 11-20. 
23. Natural Resources Canada (2006). Résultats du recensement 2004 de 
l'industrie géomatique, Technical report, Natural Resources Canada, 
Sherbrooke, Canada. 
24. Noucher, M. and Archias, C. (2007). “L’évaluation des Infrastructures de 
Données Spatiales - Application de divers cadres d’évaluation au CRIGE 
PACA”, in Conference Geo-Evenement 2007, pp. 23. 
25. Pira International Ltd. (2000). Commercial exploitation of Europe’s public 
sector Information, prepared by University of East Anglia for the European 
Commission, DG Information Society. 
26. Plan géomatique du gouvernement du Québec (PGGQ) (2004). Profil 
financier de la géomatique des ministères et des organismes, Technical 
report, Ressources naturelles, Faunes et Parcs, Québec, 23. 
27. Plante, M. (2006). EcoGeo Phase I: Vers un portrait des retombées 
économiques dans le secteur de la géomatique au Québec, Technical 
report, Université de Sherbrooke, Sherbrooke, Canada. 
28. Rodriguez Pabon, O. (2005). Cadre théorique pour l’évaluation des 
infrastructures d’information géospatiale, Ph.D. Thesis, Département des 
Sciences Géomatiques, Faculté de Foresterie et de Géomatique, Laval 
University, Québec. 
29. Savard, M. (2004). Activité de la géomatique au Canada, 2002, Technical 
report, Statistique Canada”, 8. 
30. Savard, M. (2005). Rapport sur l’Enquête de l’an 2003 sur les Services de 
prospection, d’arpentage et de cartographie, Technical report, Statistique 
Canada, 20. 
31. Sears, G. (2001). Études des politiques relatives aux données 
géospatiales, Technical report, KPMG Consulting, Ottawa, Canada, 36. 
32. St-Laurent, R. (2006). Stat Can: Enquête sur le secteur de la géomatique 
2004 - analyse des résultats, Technical report, Direction de l'information 
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géographique, Ministère des Ressources Naturelles et de la Faune, 
Québec, Quebec City, Canada. 
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